pERC deliberated upon the cost effectiveness of ibrutinib compared with a treatment mix reflecting
different local standards of care and noted there is currently no single standard of care in Canada in this
clinical setting. pERC accepted the Economic Guidance Panel’s (EGP) wide range of estimates and noted
several limitations in the submitted analysis. pERC noted that the clinical data for overall survival
estimates were based upon a short (9.4 month) follow up period in the trial. pERC accepted the EGP’s use
of the upper and lower bounds of the confidence interval for the hazard ratio (HR) in the overall survival
estimates to account for the uncertainty in the magnitude of clinical benefit. pERC noted that in a
disease with a long natural history, the EGP’s reduction of the time horizon to 5 years was appropriate
to further account for the uncertainty introduced by the immaturity of the clinical data. pERC also agreed
that the shortened time horizon accounts for the lack of inclusion of subsequent therapies, which would
affect costs and clinical effects over a longer time period. The Committee, therefore, agreed that the
immaturity of the clinical data inputs introduced a large amount of uncertainty in the cost-effectiveness
estimates provided by the submitter and re-analyses provided by the EGP and concluded that the true
estimate of the ICER is likely in the upper range. pERC also noted that the price of ibrutinib is very high
and that treatment would be continued until disease progression or unacceptable toxicity, which would
contribute to total cost. While longer follow up data will help determine the median progression free
survival and median treatment duration, pERC agreed that the cost-effectiveness of ibrutinib will be
substantially impacted by greater gains in PFS, as treatment is given until disease progression. pERC noted
that the price of ibrutinib would need to be reduced substantially in order for it to be considered costeffective. pERC discussed the standard of care treatment mix used as the comparator arm in the costeffectiveness analysis and noted that it does not reflect Canadian clinical practice. While acknowledging
that there is currently no standard of care for patients with relapsed or refractory CLL/SLL and that
ibrutinib provides a clinically and statistically significant benefit to patients, pERC was unable to
determine the cost-effectiveness of ibrutinib as compared to other relevant comparators in the Canadian
setting. Overall, pERC accepted the EGP’s range of estimates and concluded that ibrutinib could not be
considered cost-effective at the submitted price.
pERC discussed the feasibility of implementing a funding recommendation for ibrutinib. pERC noted that
the current number of patients with relapsed or refractory disease is expected to be larger than the
number of patients eligible for treatment in the first line setting as there is a large prevalent population
due to the long course of this disease compared to other cancers. Additionally, pERC agreed that
treatment duration and the cost of ibrutinib may have a considerable budgetary impact and provinces will
need to consider pricing arrangements and or cost structures to improve the affordability of ibrutinib
during implementation. pERC noted that the RESONATE study included patients who have had several
previous lines of therapy and agreed that ibrutinib should be used in patients with relapsed or refractory
disease regardless of the number of previous lines of therapy.
Del(17)p testing is not widely available in all jurisdictions. However, pERC does not expect the availability
of testing to be an issue for jurisdictions since ibrutinib demonstrates efficacy in all subgroups, including
del(17)p patients. pERC also noted that the use of ibrutinib in other lines of therapy or for other
indications such as mantle cell lymphoma or other lymphomas was outside the scope of this current
review and would require a separate submission to pCODR.
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EVIDENCE IN BRIEF
pERC deliberated upon a pCODR systematic review, other literature in the Clinical Guidance Report
providing clinical context, an evaluation of the manufacturer’s economic model and budget impact
analysis, guidance from pCODR clinical and economic review panels, input from three patient advocacy
groups (CLL Patient Advocacy Group, The Leukemia & Lymphoma Society of Canada, and Lymphoma
Canada) and input from pCODR’s Provincial Advisory Group.

OVERALL CLINICAL BENEFIT
pCODR review scope

The purpose of the review is to evaluate the safety and efficacy of ibrutinib (Imbruvica) as compared to
an appropriate comparator in patients with chronic lymphocytic leukemia (CLL)/small lymphocytic
lymphoma (SLL) with or without del(17)p who have received at least one prior therapy and are not
considered appropriate for treatment or retreatment with a purine analog.

Studies included

The pCODR systematic review included one open-label randomized controlled trial, RESONATE (Byrd
2014), comparing ibrutinib (n=195) to ofatumumab (n=196) in patients with CLL/SLL who had relapsed or
refractory disease, had received at least one previous therapy, and for whom treatment or retreatment
with purine analog based therapy was considered inappropriate. Patients for whom therapies with a
purine analog based therapy was considered inappropriate by the investigators included those with short
progression-free interval of less than 3 years after chemo immunotherapy or coexisting illnesses, an age
of 70 years or more, or a chromosome 17p13.1 deletion [del(17)p]. pERC discussed the progression-free
interval period of less than 3 years that was used in the trial and agreed that this criterion may not align
with Canadian clinical practice. The committee agreed that input from provincial tumour groups should
be used to define patients with refractory disease and to determine eligibility for treatment with
ibrutinib. Patients in the ofatumumab arm were allowed to cross over to ibrutinib following progression of
disease.
pERC discussed the appropriateness of ofatumumab as the comparator arm and noted that it is currently
not available in the relapsed or refractory CLL/SLL clinical setting in Canada. pERC is, therefore, unable
to comment on the comparative efficacy of ibrutinib to other treatment options available to Canadian
patients. However, pERC also noted that there is currently no accepted standard of care in this setting
and considered that current treatment options do not generally provide meaningful benefit and have
substantial toxicity.

Patient populations: Treatment until progression

Patient characteristics were balanced between arms. Differences were noted for the presence of bulky
disease of 5 cm or more (64% vs. 52% in the ibrutinib vs. ofatumumab arms, respectively) which could bias
results against ibrutinib. Differences were also noted in the median time from last therapy (8 vs. 12
months in the ibrutinib vs. ofatumumab arms, respectively). Among patients enrolled in the trial, 53% and
46% of patients received 3 or more previous treatments in the ibrutinib and ofatumumab arms,
respectively. pERC, therefore, agreed that ibrutinib should be administered in patients with relapsed or
refractory disease regardless of the number of previous lines of therapy. Ibrutinib was administered until
disease progression or unacceptable toxicity. pERC noted that the median duration of treatment is
currently unknown and follow up data from the RESONATE study will be important to make this
determination.

Key efficacy results: Statistically significant improvement in PFS and meaningful
improvement in one year OS rate

The key efficacy outcome deliberated on by pERC was progression-free survival (PFS). Ibrutinib
demonstrated a statistically significant improvement in PFS compared to ofatumumab (hazard ratio (HR)
0.22, 95%CI: 0.15-0.32, p<0.001). The improvement in PFS was seen in all subgroups examined, including
patients with del(17)p of whom 83% were alive and progression-free at six months, compared with 49%
with this deletion in the ofatumumab group. While medians for overall survival (OS) have also not been
reached, ibrutinib significantly improved the rate of overall survival (HR=0.43, 95%CI: 0.24-0.79,
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p=0.005). One year OS rate was 90% vs. 81% in the ibrutinib vs. ofatumumab arms, respectively. pERC
discussed the median follow up period of 9.4 months in the trial and agreed there remains considerable
uncertainty in the magnitude of clinical benefit with ibrutinib as the median PFS and OS have not been
reached. While acknowledging that there is a net clinical benefit with ibrutinib as demonstrated by the
statistically significant and clinically meaningful PFS and OS benefit in a patient population that has
limited effective treatment options, pERC agreed that longer follow-up data should be collected to
reduce the uncertainty in the magnitude of clinical benefit.

Quality of life: Clinically meaningful improvement in QoL

pERC noted that three questionnaires were used to assess the quality of life (QoL) of patients in the
RESONATE study. A clinically meaningful improvement in both fatigue measures and global health scores
occurred in more patients receiving ibrutinib compared to those receiving ofatumumab. However, pERC
noted that the trial compared ibrutinib to ofatumumab, a treatment option that is not available to
patients with relapsed or refractory CLL/SLL in Canada. pERC was therefore unable to determine the
potential QoL difference between ibrutinib and other currently available treatment options for patients
with relapsed or refractory CLL/SLL.
pERC agreed that QoL is an important outcome for patients as input was received from a large number of
patients who had direct experience with ibrutinib. pERC discussed the quality of life data from the trial
and the experience of patients provided through the patient input. pERC noted the dramatic
improvements experienced by patients providing input. While factors such as differences in the drug used
in the comparator arm may contribute to trial results which were less dramatic, pERC agreed that
patients’ experiences with ibrutinib were generally positive. pERC also noted the Clinical Guidance
Panel’s opinion for the greater difference in QoL in Canada as the comparator used in the RESONATE trial,
ofatumumab, has fewer toxic side effects than the other second-line options for CLL currently licensed
for use in Canada.

Safety: Increased toxicity with ibrutinib but manageable

pERC reviewed the toxicity profile of ibrutinib and concluded that the toxicities were more common with
ibrutinib, but still generally manageable. Treatment related adverse events leading to death were
reported in 6% vs. 8% of patients in the ibrutinib and ofatumumab arms, respectively. Overall serious
adverse events and grade ≥3 adverse events occurring in at least 10% of patients were reported more
frequently in the ibrutinib arm. Discontinuation of treatment because of adverse events did not differ
between groups at 4%. These events were mostly infections. pERC also noted that input provided from
patients who had direct experience with ibrutinib indicated that adverse events were generally easily
resolved, allowing patients to continue their treatment with ibrutinib.

Need: Effective and more tolerable option

CLL represents the most common leukemia in western countries and is characterized by a long natural
history with a median survival from diagnosis of 10 or more years. While there are more options for
upfront treatment of CLL/SLL, there is no standard of care for older or less fit patients who have
refractory/ relapsed disease. Options for patients with relapsed/refractory disease include retreatment
with regimens from earlier lines of therapy in patients who had sustained responses without toxicity. In
general, treatment decisions for this group of patients take into consideration age, comorbidities, and
response to prior therapy. Elderly patients may benefit from chlorambucil or fludarabine, especially if
they have not been exposed to these agents previously. Newer monoclonal CD20 antibodies such as
ofatumumab and obinutuzumab may result in improved outcomes for patients with relapsed or refractory
CLL. However, they are not available to Canadian patients outside of compassionate access programs
and/or clinical trials. pERC also noted that treatment options for relapsed or refractory disease tend to
have increased toxicity and reduced anti-tumour activity. The outlook of some subgroups of patients with
relapsed CLL, including those who are frail and those that have high risk disease (del(17)p) is especially
poor. pERC noted that ibrutinib demonstrated efficacy in all subgroups of patients included in the
RESONATE trial, including those with the del(17)p mutation. pERC agreed that ibrutinib fills a therapeutic
gap by providing an effective oral treatment option with a manageable toxicity profile. While appropriate
comparative data are not available with other treatment options used in the Canadian setting, pERC was
confident of the net clinical benefit of ibrutinib in patients with relapsed or refractory CLL/SLL.
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PATIENT-BASED VALUES
Values of patients with CLL/SLL: Quality of life, disease symptom management

pERC deliberated upon input from three patient advocacy groups on ibrutinib. Patient advocacy group
input indicated that patients with CLL/SLL may experience prolonged periods of “watch and wait” while
others require treatment right away. In patients with CLL, fatigue, increased white blood cell count,
enlarged lymph nodes, and night sweats were noted to be the most frequently occurring disease signs and
symptoms experienced by patients. Stress, anxiety and depression were also noted as psychological
symptoms that have the most significant impact on patient’s quality of life.
pERC noted that patients understand that all current treatment options have some degree of side effects
noting both the benefits (disease control), and the risks of disease progression, adverse events and dose
interruptions due to side effects associated with current treatment options. The most common treatment
related side effects experienced with current therapies were fatigue and low red blood counts. Input from
caregivers discussed the impact of CLL on caregiver’s quality of life both in terms of the stress associated
with watching a loved one cope with the illness and the financial/social impact of additional
responsibilities in caring for an ill loved one.

Patient values on treatment: Treatment choice, remission, reduced toxicity

pERC discussed that patients’ valued having additional choice in therapy with the majority stressing the
importance of choosing a therapy based on its side effect profile. Patients expressed a need for longer
remissions with less toxicity, as well as, the importance of having treatment choices that offer disease
control and improved quality of life. Patients expressed a need for treatment that offers ease of use
relative to other treatments. Patients also noted that current treatment options for relapsed disease tend
to have increased toxicity and reduced anti-tumour activity. While ibrutinib was associated with a higher
toxicity profile in the RESONATE trial, pERC noted that patients understood that all treatments have some
side effects and are willing to tolerate side effects if a drug provides a survival advantage, helps achieve
remission, provides control of disease and improves their quality of life.
A total of 56 patients had direct experience with ibrutinib. pERC noted that the majority of patients
reported having a positive experience with ibrutinib as they obtained a remission and had improvements
in quality of life during their remission. Patients reported that ibrutinib brought their disease under
control and made them feel very similar to the way they did before diagnosis. Ibrutinib was described by
patient advocacy group input as having returned blood counts to normal and dramatically improved
quality of life, as compared to switching among multiple therapies and experiencing multiple relapses
with previous treatments. Ibrutinib was reported to have controlled enlarged lymph nodes, low red blood
counts - and fatigue, the three disease and drug related symptoms which the majority of patients
expressed as being the most important to control. Patients also stated that the side effects with ibrutinib
were mild and quickly resolved. As ibrutinib is an oral treatment, respondents reported the benefits of
less travel and cost associated with visits to the cancer treatment center. Ibrutinib also does not increase
demand for chemotherapy chair time and may result in greater patient compliance.
pERC, therefore, agreed that ibrutinib aligns with patient values as it is an effective oral treatment
option that demonstrates both PFS and OS benefit, has a manageable toxicity profile, and provides ease
of administration.

ECONOMIC EVALUATION
Economic model submitted: Cost effectiveness and cost-utility analysis

The pCODR Economic Guidance Panel (EGP) assessed a cost-effectiveness and cost-utility analysis of
ibrutinib compared to a standard of care treatment mix for patients with CLL/SLL with or without
del(17)p who had received at least one prior therapy and are not considered appropriate for treatment or
retreatment with purine analog.
The submitter defined standard of care as a combination of possible therapies as determined through a
chart review of patients who had received one or more therapies in Ontario. In general, pERC agreed that
an economic comparator should reflect real life practice and not necessarily be the clinical trial
comparator. In this instance, however, pERC noted that the Clinical Guidance Panel (CGP) did not
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consider the proportion of treatments in the standard of care treatment mix to be appropriate and
reflective of clinical care across Canada. pERC also noted that the CGP considered that rituximab plus
chlorambucil may be a more clinically relevant comparator. While the submitter included this comparison
in a modification to the main economic analysis, only the costs of this comparator were considered not
the effectiveness. Therefore, the EGP was unable to provide conclusions on the results of this sensitivity
analysis.

Basis of the economic model: Clinical and economic inputs

Costs considered in the analysis included drug costs, disease management costs, and adverse events costs.
The clinical effect considered in the analysis was based on progression-free survival, overall survival,
incidence of adverse events, dose intensity, and utilities. pERC noted that the clinical inputs for PFS and
OS were based upon a trial follow up period of only 9.4 months. Given the immaturity of the clinical trial
data and potential differences in efficacy and safety of ibrutinib as compared to treatment options in the
Canadian clinical setting, pERC noted that there was considerable uncertainty in the estimates of clinical
effect used in the submitted estimates and the EGP’s re-analysis estimates.

Drug costs: Continuous once daily dosing, treatment until disease progression, high drug cost
Ibrutinib costs $90.65 per 140 mg capsule. At the recommended dose of 420mg orally daily, ibrutinib costs
$271.95 per day and $7614.60 per 28 day course. Having discussed that the median treatment duration is
not yet known and that ibrutinib is administered until disease progression or unacceptable toxicity, pERC
noted that the cost of treating patients with ibrutinib may be substantial. pERC noted that the one dose
capsule and oral route of administration should enhance patient compliance and provide ease in
administration to patients. pERC also noted that dose adjustments are not expected to lead to wastage as
only one strength is available.

Cost-effectiveness estimates: Uncertainty in extra clinical benefit compared to the standard
of care treatment mix

pERC deliberated upon the cost-effectiveness of ibrutinib compared with the treatment mix used in the
comparator arm, reflecting different local standards of care. pERC noted that the EGP provided a wide
range of cost-effectiveness estimates which was substantially different from the manufacturer’s estimates
and reflected a large amount of uncertainty in the incremental benefit for the ibrutinib arm. This range is
based on the most optimistic and pessimistic scenarios of the analysis provided by the submitter as well as
reanalyses by the EGP. pERC discussed that the main factors that influence the change in effect for the
best estimate is the hazard ratio for overall survival and a shortened time horizon (from 10 years to 5
years). As the clinical trial data are immature and based on a 9.4 month follow up period, pERC agreed
with the EGP’s use of the upper and lower bounds of the 95% confidence intervals around the hazard ratio
for overall survival to explore uncertainty in this data. pERC acknowledged this had a substantial impact
on the cost-effectiveness estimate and agreed it reflected the uncertainty in the magnitude of benefit.
pERC also noted that shortening of the time horizon to 5 years was appropriate as it further accounts for
the immaturity of the clinical trial data as well as the lack of inclusion of subsequent therapies in the
cost-effectiveness estimates. pERC noted that the cost of ibrutinib is high and has a large impact on the
cost-effectiveness estimates, particularly since treatment is continued until disease progression. In
considering this, pERC agreed that the price of ibrutinib would need to be reduced substantially in order
for it to be considered cost-effective.

ADOPTION FEASIBILITY
Considerations for implementation and budget impact: large budget impact, uncertain
treatment duration

pERC discussed the feasibility of implementing a funding recommendation for ibrutinib. It noted that the
current number of patients with relapsed or refractory disease is expected to be larger than the number
of patients eligible for treatment in the first line setting as there is a large prevalent population due to
the long natural history of the disease. pERC also discussed that the cost of ibrutinib is very high and that
treatment is continued until disease progression. While the median treatment duration is currently
unknown and will need to await the availability of updated analysis from the RESONATE trial, pERC agreed
that the budget impact estimate for ibrutinib is uncertain and may increase due to the still undefined
length of treatment duration. Consequently, pERC agreed that the budget impact of ibrutinib could be
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substantial and provinces will need to consider pricing arrangements and or cost structures to improve the
affordability of ibrutinib.
pERC noted that the study included patients who have had several previous lines of therapy and agreed
that ibrutinib should be used in patients with relapsed or refractory disease regardless of the number of
previous lines of therapy. While del(17)p testing is not widely available in all jurisdictions, pERC agreed
that ibrutinib demonstrates efficacy in all subgroups, including patients with the del(17)p and, therefore,
the Committee does not expect testing is needed to identify eligible patients.
In addition, pERC agreed that the use of ibrutinib in mantle cell lymphoma or other lymphomas and use of
ibrutinib in earlier lines of therapy, including the front line treatment of the del(17)p population (which
has an approved Health Canada indication) is outside the scope of the current review.
Adverse events associated with ibrutinib were considered to be manageable and generally familiar to
physicians who treat this condition. However, pERC agreed that health care professionals will need to
become familiar with monitoring and managing the toxicities of ibrutinib, as well as the drug-drug
interactions associated with ibrutinib, especially since it is metabolized in the liver by the CYP3A and
cytochrome P450.
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Information sources used

The pCODR Expert Review Committee is provided with a pCODR Clinical Guidance Report and a pCODR
Economic Guidance Report, which include a summary of patient advocacy group and Provincial Advisory
Group input, as well as original patient advocacy group input submissions to inform their deliberations.
pCODR guidance reports are developed following the pCODR review process and are posted on the pCODR
website. Please refer to the pCODR guidance reports for more detail on their content.

Consulting publicly disclosed information

pCODR considers it essential that pERC recommendations be based on information that may be publicly
disclosed. All information provided to the pCODR Expert Review Committee for its deliberations was
handled in accordance with the pCODR Disclosure of Information Guidelines. There was no non
disclosable information in this recommendation document.

Use of this recommendation

This recommendation from the pCODR Expert Review Committee (pERC) is not intended as a substitute
for professional advice, but rather to help Canadian health systems leaders and policymakers make wellinformed decisions and improve the quality of health care services. While patients and others may use
this Recommendation, it is for informational and educational purposes only, and should not be used as a
substitute for the application of clinical judgment respecting the care of a particular patient, for
professional judgment in any decision-making process, or for professional medical advice.

Disclaimer

pCODR does not assume any legal liability or responsibility for the accuracy, completeness or usefulness
of any information, drugs, therapies, treatments, products, processes, or services disclosed. The
information is provided "as is" and you are urged to verify it for yourself and consult with medical experts
before you rely on it. You shall not hold pCODR responsible for how you use any information provided in
this report. This document is composed of interpretation, analysis, and opinion on the basis of
information provided by pharmaceutical manufacturers, tumour groups, and other sources. pCODR is not
responsible for the use of such interpretation, analysis, and opinion. Pursuant to the foundational
documents of pCODR, any findings provided by pCODR are not binding on any organizations, including
funding bodies. pCODR hereby disclaims any and all liability for the use of any reports generated by
pCODR (for greater certainty, "use" includes but is not limited to a decision by a funding body or other
organization to follow or ignore any interpretation, analysis, or opinion provided in a pCODR document).
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